In Solar Water Heaters require collectors to absorb solar radiation. This absorbed radiation is useful for heating fluid (water) which is used to heat water for domestic use. To get the desired water temperature, the collector must meet certain criteria. In this test, conducted in the Testing Laboratory of Solar Water Heater B2TKE-BPPT for 3 days at 08.30 to 16.00 WIB using a flat plate collector covering an area of 2 m 2 with a tank capacity of 150 liters, testing refers to SNI 3021-1992 1 st edition. The data taken are Solar Radiation (W/m 2 ), Ambient Temperature (T-amb), Temperature of Inlet Collector (T-in), Water Temperature Out of Collector (T-out) using the help of sensors that have been installed in accordance with the provisions and data generated will be managed via a computer every 30 minutes interval on an ongoing basis. This test, obtained results that the daily average of the efficiency of a flat plate collector of 2 m 2 is 46.55%, which means that a solar panel is only able to absorb 46.55% of the solar radiation that illuminates the solar collector. For optimal results, testing should be carried out during clear weather so that collector efficiency can be achieved.
INTRODUCTION
Solar heaters are heat collector devices from solar energy that are used to heat fluid. This heater uses a solar collector as its main component. According to Duffie & Beckman on a heat exchanger that converts radiation energy into heat. According to the ASHRAE standard the definition of a solar collector is a device designed to absorb solar radiation and transfer energy through it. [1] Judging from the types of solar collectors, this In conducting collector efficiency testing, sensors are needed to find out the amount obtained, then the data captured by the sensor will be forwarded to the computer for retrieval of data that are running programs. These sensors will be placed according to their functions. Active sensors for testing collector efficiency can be seen in Figure 3 . The collector slope 15 o so that the radiation is perpendicular to the collector's plane. After the collector is installed as configured in Figure 11 , initially all valves are opened except for K2, K4, K5, K9, and K11 which are closed so that the water path to the tank is closed and forms a closed water circulation in the collector system. The sensors remain installed in the data recording system, the test device can be activated. The flow rate of working fluid (water) is attempted at a rate that produces turbulent flow, for the case of solar water heaters it is recommended around 2 -2.5 liters / minute (minimum 0.0136 kg / (det.m 2 )), with a maximum change of 1%.
Fluid pressure around 2.4 bar (minimum 2 bar) must be obtained after the collector is filled with water and no air bubbles are trapped inside. is the water flow rate )/ , which will be used to determine the parameters of thermal collector losses. This will be discussed later.
It was agreed that the calculation of collector efficiency was carried out on data obtained under daily insulation conditions greater than 4 kWh/m 2 , while the calculation of thermal losses was carried out on data obtained at instantaneous insulation above 500 W/m 2 .
Then the efficiency of the collector can be defined as the ratio between the useful heat from the collector and the intensity of solar radiation. The efficiency of the momentary collector for testing is: [6] = ( 2 ) /
(1,6 ( 2 ) 10)
For daily collector efficiency for testing are: Vol. From the graph shown in Figure 4 . There is a useful energy for a moment since 12.36
West Indonesia Time decreases along with the intensity of solar radiation coming on the surface of the collector. This is due to the fact that useful energy is basically a function of the intensity of solar energy that comes on the surface of the collector. From the graph shown in Figure 5 . There is a useful energy for a moment since 12:30 WIB decreases along with the intensity of solar radiation coming on the surface of the collector. This is due to the fact that useful energy is basically a function of the intensity of solar energy that comes on the surface of the collector. However, at 12:30 to 13:00 West Indonesia Time there was a decrease in useful energy and the intensity of solar radiation was very sharp, because in that position there was very heavy rain and at 13.00 to 13.30 West Indonesia Time there was very intense heat resulting in an increase in useful energy which large, after 13.30 until 16.00 WIB erratic weather occurs making energy useful and irregular intensity of solar radiation. From the graph shown in Figure 6 . There is a useful energy for a moment since 13.30
West Indonesia Time decreases along with the intensity of solar radiation coming on the surface of the collector. This is due to the fact that useful energy is basically a function of the intensity of solar energy that comes on the surface of the collector. But at 12:30 to 13.30 WIB there was heavy rain accompanied by sufficient heat to make a significant decrease and increase. Figure 8 . It is shown that the highest exit temperature is reached at 12:30 WIB and decreases closer to late afternoon. This is due to the collector not having sufficient intensity of solar radiation because the position of the sun is on the right. From the graph in Figure 9 . It was shown that the highest solar radiation testing day 1 on 11 February 2019 at 12:26 WIB amounting to 913,525 W/m 2 followed by 12:36 WIB amounting to 913.321 W/m 2 Figure 10 . The Highest Radiation Graph of Day 2 on February 12 2019 0,00 2,00 4,00 6,00 8,00 8:30:00 9:00:00 9:30:00 10:00:00 10:30:00 11:00:00 11:30:00 12:00:00 12:30:00 13:00:00 13:30:00 14:00:00 14:30:00 15:00:00 15:30:00 16:00:00 From the graph in Figure 10 . It is shown that the highest solar radiation testing day 2 on 12 February 2019 at 12:10 WIB at 934,577 W/m 2 followed at 11:10 WIB at 916,006W/m 2 . Figure 11 . The Highest Radiation Graph of Day 3 on February 13 2019 From the graph in Figure 11 . It was shown that the highest solar radiation testing day 3 on 13 February 2019 at 11:40 WIB amounting to 932,464 W/m 2 followed by 11:50 WIB amounting to 931,277 W/m 2 . 
CONCLUSION

